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PART A

SYNOPSIS

* le ae In order to increase anti=submarine fire power without
increasing naval armament the Bureau of Ordnance desires to devel.=w
an anti-submarine projectile which can be fired from a 5"/38
shipboard gun to a range of approximately 2000 yards,

T

be This projectile must have adequate structural strength to
withstand the forces of beling fired from a gun at an initisl
velocity of 300 to 500 fte/scces Its air and water trajectories
must be relatively stable with a minimum amount of dispersion and
with consistently good water entry characteristicss

e i R R AR AR T s e

s

2 This %test was conducted to determine:.

a, A satisfactory assembly and method of firing the subject
projectiles from a 5%/38 gun,

0

be A propellant powder charge to obtain projectile velocities %
of 300 to 500 ft./seces o ;

‘Ce The'yaw and spin rate of the EX-30 projectile.' 8

de The mechanical survival of the precjectile by studying the
appearance of the projectile in-flight and following recovory.

3 It is coneluded that the 5% 4.5, projectile was successfully B
fired from a worn 5%/328 Mark 12 Mod 1 gun at velocities of 170 f£/s .
to 517 £/s, at a range of 200 feets. The projectile exhibited
(a) satisfactory structural strength, (b) negligible spin,

(e¢) relatively stable flight with an approximate yaw of 5° to 15°, ~ B
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PART_B
INTRODUCTION

l. AUTHORITY:

This program =axg authorized by reference (a) under Task
Assgignment NPG-Re3bh=239~1-52,

2. REFERENCES:

as, BUORD ltr Re3b-AAF:bc NORD 9987 Ser 27413 of
24 October 1951 ] _

be Report No. 21, Contract NORD-9987, Alden Hydraulic
Laboratory, Worchester Polytechnic Institute

co NAVPROV Moments of Inertia Form Sheset Nove MISC. 18 of
13 March 1952

de NAVPROV Moments of Inertia Form Sheet N-o MISC, 20 of
17 March 1952

3+ BACKGROUND:

aes The Bureau of Ordnance desires to develop an anti-submarine
projectile which can be fired from a 51/38 shipboard gun to & range
of approximately 2000 yards,

be This projectile must have adequa.e structural strength to
withstand the forces of being fired from a gun a- an initial
velocity of 300 to 500 ft./sece.. Its air and water trajectorias
must be relatively stable with a2 minimum amount of dispersion and
with consistently good water entry characteristics.

. cs A 1-1/4" scalec model of the subject projectile was tested
for underwater performance by the Worchester Polytechnic Institute
and the test results reported in reference (bl v

Le OBJECT OF TEST:

This test was conducted to determine: (a) a satisfactory
ascembly and method of firing the subject projectiles from a 5%/38
gun; (b) a propellant powder charge to obtain projectile velocities
of 300 to 500 fte,sece; (c) the yaw and spin rate »f the EX-30
projectile; {d) the mechanical survival of the projectile by study=

ing the appearance of the projectile in-flight and following recoverye

1
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5 PRERIOD OF TEST:

as Date Project Letter 24 October 1951
b Date Material Recelved 22 January 1952
ce Date Commenced Test 6 March 1952
de Date Completed Test 19 May 1952

6, REPRESENTATIVES PRESENT:

L)
The following representatives witnessed the ballistic tests:

Mr. A¢ Ao Famiglietti Bureau cf Ordnance, Re3b
Dre A, Miller Bureau of Ordnance, Re3d

DETAILS OF TEST

7. DESCRIPTION OF ITEM UNDER TEST:

" A,Se EX-30 Prnjectiles This fin stabilized projectile is
shown in Figures 1 and 2 of Appendix (A)e The test projectiles
differed from the specifications of Figures 1 and 2 in that the
tail fin assembly was copper brazed instead of welded and che
projectile bodies were zinc anodized instead of costed with a rust
preventative ecompounds The moments of inertia of the vermiculite ‘
loaded test projectiles were reported in references (a) and {(d)e

3, DESCRIPTION OF TEST EQUIPMENT:

Gun: 51 /38 Mark 12 Mod 1 No. 8837
' ESR: 3329.61-‘3829077
(This is a worn gun with a2 bore diameter
of 59234 at the origin)

Cartridge Case: A standard 5" Mavk V Cartridge Case
modified with runrers (steel strips)
as shown in Figure 3.

Primers | A modified Mark 39 primer shown iﬁ
Figure 4 and designated the XCDB/100.

Propellant Powders: Black Powder and SPDN 3025 {20mm powdar)

Cameras: : The type, lucation and use are shown in
Figure 18,
Recovery Mediz: Sawdust bin and sandpilece.
CONFIDENTTIAL
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9« PROCEDURE:

ae The propellant charge, consisting of black powder and
20mm smokeless powder, was compartmented within the shroud of the
EX-30 tail section as shown in Figure 6. The propellant was con-
tained within the tail section by use of the pyralin discs shown
in PFigure 5+ Disc A was cemented to the after end of the shroudes
The propellant was then placed between the fins and were enclosed
within the shroud as disc B was cemented to the forward edge of ;
the shroud. Disc C was cemented tc dise B, with the long tab of }
C covering the slit of B, in order to insure that propellant powders q
did not escape through the slit of disc Bs It is noted that 344
grams of SPDN 3025 and 80 grams of black powder, used in round 3, '
completely filled the tail section, thereby making the use of §
spacers unnecessary. For round 4, which utilized 472 grams of 20mn {
powder plus 80 grams of black powder, four silk bags containing ?
32 grams of SPDN 3025 each were scotch-taped to the nutside of the ?
shroud to discs B and C immediately in front of each powder section, :

i

be The tail section, containing the powder charge, was then 7
assembled to the EX~30 projec¢tile which was carefully placed within
the modified Mark V cartridge case containing the XCDB/100 primer,

ce This entire assembly was then loaded into the gun and the i
projectiles were fired at various velocities into the recgovery “
medium, with camera coverege to study projectlle flight and deter~
mine projectila spine

de S8till phntographs were made of flight cards and recovered
projectiles following ballistic testes .

10, RESULTS AND DISCUSSION: ' : T8
2e A detailed firing record is shown in Appendix (F).

bs Photographs of projectiles in flight, recovered projectiles, ,
and flight cards are shown in Figures 7 to 17, inclusives 18

Ce 1l6mm and 35mm movie fllm of progectlles in flight is included
in Appendix (E).

de Rounds 1 and 2 were fired at low velocities and long range
photographs of the flight characteristics were obtained.
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os BRound 3 was fired as the first attempt to 2btain projectile
spin measurements in addition to the general flight characteriiticse.
(Spin is introduced to the projectile through the cant of the tail
fins)s The results of this round indicated that spin measurements
could not be obtained with a 35mm Fastax camera and a 35mm lenss
A 57mm lens was used with the 1l6mm and 35mm Fastax cameras during

subsequent rounds,

fe The condition of the recovered projectiles from rounds 1,
2, and 3 indicated the possibility that the EX-30 tail sections
were damaged during projectile propulsion in the bore,

ge The general flight characteristics (cameras 1 and 2), pro-
jectile spin (cameras 5, 6 and 7), and condition of the tail section

(cameras 5 and 6) were determined in round 4e

he The results of round 4 indicated that, in the range of
35 fte to 90 ft. from the muszzle, projectile spin was negligible.
It was estimated, from Figure 12, to be less than 1 turn in 600
caliberss The phatographs of the tail section shown in Figure 11
and roll 7 indicate that the tail secticvn was not damaged during

flight. This projectile was not recovered as it ricocheted from the

gand pile inta tha river,.

i, The condition of the tail section {camera 5), projectile
spin (cameras 3, 4 and 5), and general flight characteristics were
determined in rounds 5, 6, and 7. ‘

je The results of round 5, 6,and 7 indicated the tail section
was not damaged during flight as shown in rolls 11, 16, and 21 of
Appendix (E)e Projectile spin was not apparent as shown on rolls
10, 14, 15, 19, and 20, Round Nos 5 was recovered intact, after
approximately 30 ft. of travel in the sawdust, as shown in Figure lie

ke A velocity-powder curve indicating the approximate mean
velocity obtained in relation to the amount of propellant powder
used is shown in Enclosure (G). ' |
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CONFIDENTIAL NPG REPORT NO. 1044
5% Anti-Submarine Projectile EX~30 .
PART D

CONCLUSIQNS

lle as It is concluded that the 5" A, A, projectile was successw
fully fired from a worn 5%/38 Mark 12 Mod 1 gun at welocities of
170 £/s to 517 f/s, at a range of 200 feet., The projectile exhib-
ited (a) satisfactory structural strength, (b) negligible spin,
(¢) relatively stable flight with an approximate yaw of 5° to 15°,

+
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The tests upon which this report is based were conducted by
Re De CIOMWELL, Plate Fuze Battery Officer
Plate Fuze Division ’
Terminal Ballistics Department
Ce Be BLANK, Chemical Engineer
Interior Ballistics Division
Armament Department

This report was prepared by:
Re De CROMWELL, Plate Fuze Battery Officer
' Plate Fuze Division -
Terminal Ballistics Department

This report was reviewed by:

Re He LYDDANE, Director of Research,
Terminal Ballistic¢s Department

Ee Le LEVSTIK, Lieutenant Commander, USNR
Terminal Ballistics Batteries Officer
Terminal Ballistics Department

We Ba ROBERTSON, Lisutenant Commander, USN
Terminal Ballistics Officer
Terminal Ballistics Department

Ce Ce BRAMBLE, Dirsector of Research, Ordnance Grcup

APPROVED: J. F. BYENE
Captain, USN
Commander, Naval Proving Ground

PP 7
o L0 o ey
Es. A, RUCKNER
Captain, USN
Ordnance Officer
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PYRALIN DISCS USED IN
ASSEMBLING POWDER CHARCE

HOTE: Dises were fabricated from 03040 Pyralin
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